In vitro assessment of the structure-activity relationship of tyrosinase-dependent cytotoxicity of a series of substituted phenols.
The rate of oxidation by purified mushroom tyrosinase of 30 compounds was measured by oximetry, and the tyrosinase-dependent cytotoxicity of each estimated in an in vitro assay using exposure of non-melanogenic cells to the agents in the presence and absence of tyrosinase. Cytotoxicity was estimated by immediate inhibition of DNA synthesis; 4-hydroxyanisole was used as the reference material. Compounds that were not oxidized by tyrosinase were found to be non-toxic but there was no direct relationship between the rate of oxidation and the relative cytotoxicity of those materials that acted as substrates for the enzyme. Thioethers were found to be more cytotoxic than the corresponding phenoxyethers. This was partly due to their greater rate of oxidation by tyrosinase and, in the case of propylthiophenol, the consequence of higher effective toxicity of the lipophilic species. The optimum chain length for the side chain of the oxyethers was three saturated carbon atoms and the toxicity appeared to be influenced by the lipophilicity of the compounds, possibly reflecting the relative lipid solubility of the putative toxic ortho-quinones generated from them. The maximum tyrosinase-dependent toxicity observed was in the range 5-6 times the relative toxicity of 4-hydroxyanisole. Sulphinyl and sulphonyl derivatives were inactive. In addition to oxyethers and thioethers, esters and glycosides of oxyethers were also examined and were found to be toxic in the presence of tyrosinase when hydrolysed. The succinates were found to be oxidized and toxic in our test system, suggesting that they rapidly underwent spontaneous hydrolysis. Oximetry data suggest that slight spontaneous hydrolysis of the other compounds occurs but they were not toxic in our assay. Ring-methylated phenoxyethers were oxidized relatively slowly and were non-toxic. Fluorine-substituted phenoxyethers were oxidized slightly more rapidly and exhibited clear toxicity in our system. Sesamol was oxidized to a black pigment but was non-toxic in our assay. A water-soluble vitamin E derivative was not oxidized and was non-toxic. Allyl hydroquinone was not oxidized but exhibited significant direct toxicity.